
Table S1. Cytokine production by ex vivo-stimulated splenocytes from CCR9-/- and wt mice. 

Mice Oral IFN-!  IL-2 IL-4 IL-10 

Wt OVA 1102.8 + 177 *** 70.1 + 10.1 ** 313 + 51 * 1689.5 + 429.5 * 

PBS 2506.9 + 356 174.2 + 24.3 149.1 + 24.6 372.4 + 78.3 

CCR9-/- OVA 1756.9 + 365.8 167.8 + 53.2 156.1 + 33.7 319.3 + 27.4 * 

PBS 1626.4 + 275.6 185.6 + 37.6 124.2 + 53.7 529.4 + 193.4 
 

Cytokine concentrations as pg/ml. Mean ± SEM (n= 2-3) *p<0.05, **p<0.01, *** p<0.001 
 

 

 

 

 

Table S2. Cytokine production by ex vivo-stimulated splenocytes from VAD and control mice. 

Mice Oral IFN-!  IL-2 IL-4 IL-10 

Control OVA 702.1 + 91 ** 98.1 + 16.1 *** 243.8 + 21.3 *** 1714.8 + 130.7 *** 

PBS 1846.6 + 230.2 334.6 + 23.4 40.7 + 16.9 240.9 + 46.5 

VAD OVA 3032.6 + 505 228 + 31.4 301.6 + 72.4 201.3 + 63.8 

PBS 2984.1 + 627.9 324.6 + 32.8 314.4 + 57.9 169.1 + 59.5 
 

Cytokine concentrations as pg/ml. Mean ± SEM (n= 2-3) **p<0.01, *** p<0.001 



!

"!!!!

#!!!!

$!!!!

%!!!!

&
'
(

))
)

))
)) )

****
* * * *

+,-./+01/
-234*&567"%

!

"!!!

#!!!

$!!!

%!!!

8!!!!

9:
;
*
/<
=>
7?
.@

))
)

))
)) )

****
* * * *

+,-./+01/
-234*&567"%

!"##$%&'()"*+&,

&&AB*7*/
C3

!"##$%&'()"*+&,%/!"#$%$&&#-$./$-01$&2&/+$$&1/3(413(-0&(0&'(#105&66789:9&;(/+%/!"#-2D/&&AB*7*/?4EF/CF,F
GH==.F?F23FD/D-4.I/C43J/K,-./'LM/K,/"NO/?>/+01/PK,/O/D-IGQ/-2D/3JF2/3JFI/CF,F/4??H24RFD/GNEN/C43J/+01
=.HG/&:1N/1P3F,/S/D-IG/3JF/?4EF/CF,F/EJ-..F2>FD/C43J/+01/42/3JF/.FP3/PKK3=-D/-2D/'LM/42/3JF/,4>J3/PKK3=-DN
"#/JKH,G/.-3F,/3JF/?4EF/CF,F/G-E,4P4EFDN/TK3-./G=.F2KEI3FG/CF,F/=K.IE.K2-..I/G34?H.-3FD/$%#&'&(/C43J/=.-3F*

C-G/?F-GH,FD/42/3JF/EH.3H,F/GH=F,2-3-23/-P3F,/#%/JKH,GN/(F-2/U/MV(N



!"##$%&'()"*+&,

!

"!!!

#!!!

$!!!

%!!!

&'
(
)*+
,-
.
/0

11234-4)
56

77 4489:/)8;<

n.s.

*

!

#!!

%!!

="!!

77 4489:/)8;<

&>
=!
)*+
,-
.
/0

**

n.s.

?

=!

=?

"!

@
)

!
77 4489:/)8;<

!"#
$%
.
2
(
<)
**
<
@A
@0

**

n.s.

-

.

!

#!!!

%!!!

="!!!

/
1
B
C

77
7

77
77 7

4444
4 4 4 4

89:/)8;<
8;<)&'%()(*

56 )
11234-4

**
n.s.

!

?!

=!!

=?!

"!!

"?!

77 4489:/)8;<

+
,-
.#
%.
2
(
<)
*<
@A
@0

11234-4)
56

n.s.

**
'

!

?!

=!!

DD

E
)C
FG
FG
HI
/J
:9
)1
J/
/K
)LG
)>
(
)

8;< 8;<

0

1

11234-4)
56

11234-4)
56

11234-4)
56

!"##$%&'()"*+&,%)0023&(4&*+5"(*+6&78*&9:&(;6"<=(8;%)/0%:GM)11234-4).LIJ)5J9J)KH++/J.JG6JM)M:L/N)5L6O
F9:/)BPQ)F9)"@?).,)8;<)RF9)?)M:NKS):GM)6OJG)6OJN)5J9J)L..HGLTJM)K@I@)5L6O)8;<)+/HK)1'<@)<R6J9)U)M:NK)6OJ
.LIJ)5J9J)IO://JG,JM)5L6O)8;<)LG)6OJ)/JR6)RFF6+:M):GM)BPQ)LG)6OJ)9L,O6)RFF6+:M@)"#)OFH9K)/:6J9)6OJ).LIJ)5J9J
K:I9LRLIJM@)&G,HLG:/)/N.+O)GFMJ)1V#7
69J:6JM)<B1@)*/0)W)IJ//)+9F/LRJ9:6LFG)5:K):KKJKKJM):R6J9)U")OFH9K@)*-
KH+J9G:6:G6):R6J9)#%)OFH9K@)*00)1J//H/:9L6N)LG)+F+/L6J:/)M9:LGLG,)/N.+O)GFMJ)*>(0@)WOJ)GH.XJ9)FR).FGFGHI/J:9
IJ//K)LG)>()R9F.)8;<4RJM).LIJ)5:K)GF9.:/LTJM)5L6O)9JK+JI6)6F)6OJ)GH.XJ9)FR)IJ//K)LG)BPQ4RJM).LIJ)*GYU43
.LIJ-,9FH+0@)WOJ)KF/LM)9JM)/LGJ)LGMLI:6JK)6OJ):ZJ9:,J)+J9IJG6:,J)FR).FGFGHI/J:9)IJ//K)LG)GFG4M9:LGLG,)>()FR
BPQ4RJM).LIJ):K)9JRJ9JGIJ@)*.0)&>4=!)5:K).J:KH9JM)LG)6OJ)IH/6H9J)KH+J9G:6:G6):R6J9)#%)OFH9K@)*1>&'0)!"#$%:GM
+,-.#%.2(<)J[+9JKKLFG)LG)8;<4K6L.H/:6JM)1V#7)W)IJ//K@)CJ:G)\)Q]CS)DD+^!@!=



!"##$%&'(")*+,

!"#! !"$#

$"#%&'"&

'"() '"#(

*&$"#

)"(* !"$(

!+")+$")

*"+# '"$#

!$+&"$

,-

../&010

234 56789:5;

<=>0

<?
0!
+

!"##$%+&'(")*+,%9-./+012+-./3+)*4#514*4+'1+!"#012+66789:9+;'<*%+!"97@A9../&0109BCDE9,E6E9FGHH8EBE@-EA
A7C8I9,C-J9K67892349K69'"#(9BL9:5;*(0((9MK69(9A7IFN97@A9-JE@9-JEI9,E6E9CBBG@COEA9F"D"9,C-J9:5;*(0((9H8GF

*(0((

P9DE88FQ"



!"##$%&'()"*+&,

!" #!
$

%&
'((
)

*
+,
-+.
/
01
23
4+
5
12
64

78
9:
(;
+,
)+
.
/
04
<

!" #!
$

%&
'((
)

"=%
>5?
>5?+4+9):@A#?;.?#A6

/9B+C /9B+D

E

6

3

C

0

E

6

3

C

0

F

F

!"##$%&'()"*+&,%+-+.+*/0(1.&12&)"03415(.)&67839#+:(2(:&;<,&=&:+$$9&>"*(.)&6=&(.>":0(1.%&1G6ED+./01234
>HAII+./04+H+J(''K+L(M(+9;,&:@N('B+:M9)K-(MM(;+@):,+J,)8()@J+./01264+!"#M(J@&@():K2+30+O+'9:(M+:O(+P@J(+L(M(+;9@'B
KQ&&'(P():(;+L@:O+321P8+>5?+N@9+,M9'+89N98(+-,M+1+;9BK2+>)(+8M,Q&+,-+P@J(+L9K+K@PQ':9)(,QK'B+:M(9:(;+L@:O
9):@A#?;.?#A6+P?R2+HO(+-M(SQ()J@(K+,-+(G,8(),QK+./01234 4+>HAII+./04+H+J(''K+@)-@':M9:@)8+:O(+!"T+#!$
9);+K&'(()+L(M(+9)9'BU(;+9:+;9BK+C+9);+V+9-:(M+K:9M:@)8+-((;@)8+>5?+7)WC+P@J(X8M,Q&<2+#(9)+Y+%Z#2+F&[E2E1



!"##$%&%'()*+,-./"*%,0

!"
"

!"
!

!"
#

!"
$

!"
%

!"
"

!"
!

!"
#

!"
$

!"
%

# !&

%
&'

!"
"

!"
!

!"
#

!"
$

!"
%

!"
"

!"
!

!"
#

!"
$

!"
%

# !(

#
'!

!"
"

!"
!

!"
#

!"
$

!"
%

!"
"

!"
!

!"
#

!"
$

!"
%

# !!

$
'%

!"
"

!"
!

!"
#

!"
$

!"
%

!"
"

!"
!

!"
#

!"
$

!"
%

# !"

#
')

*+,

-./01.2

3.45$

-
,
#
(

678 9*+

12

"

#""""

%""""

)""""

'""""

-
6
:

;;

;

;;

;; ;

<<<<

< < < <

"

#"""

%"""

)"""

'"""

!""""

=3
>
<
?@
5
A
BC
2D

;;

;

;;

;; ;

<<<<

< < < <

*+,

-./01.2

91E2?9*+?

E/0F<-,$B#'

91E2?9*+?

E/0F<-,$B#'

*+,

-./01.2

!"##$3,-./"*%,03?!"#$%$&,#4$+5$4')$,6,5%$$,)5(.7)(.4',)'8,69:;,<*%="%'5.%>,.',54'(*4$,)'8,7.()&.',2?
8%#$%(%8,@A2BC,&.5%3,:FGH?./?E?G./01.2?.1?*+,?IFH0?JH1H?KL552HCH/0HI?IEF2M?JF0N?.1E2?678?.1?#O(?CA?9*+
P.1(?IEMKQ?E/I?0NH/?0NHM?JH1H?FCCL/FRHI?KOGO?JF0N?9*+?52LK?-3+O?8HSH/?IEMK?2E0H1?0NH?CFGH?JH1H?GNE22H/AHI

JF0N?9*+?F/?0NH?2HP0?P..05EI?E/I?678?F/?0NH?1FAN0?P..05EIO?@2D?T.0E2?K52H/.GM0HK?JH1H?5.2MG2./E22M?K0FCL2E0HI
!"#$%$&

1D?31HULH/GM?.P?T9:;?F/?:V>?P1.C
CFGH?./?E?G./01.2?.1?E?*+,?IFH0O?:HE/?W?8X:



!"##$%&'()"*+&, !

"## "#" "#$ "#% "#&
"##

"#"

"#$

"#%

"#&

"'(( "'&$

$#'$)*'&

"## "#" "#$ "#% "#&
"##

"#"

"#$

"#%

"#&

%'"* $'+*

%,'(++'&

"## "#" "#$ "#% "#&
"##

"#"

"#$

"#%

"#&

%'," $'(,

&"'$+$

-./001

234

534

67&

6
7
&+
'"

"## "#" "#$ "#% "#&
"##

"#"

"#$

"#%

"#&

$'+( $'$,

"*'$),'(

"## "#" "#$ "#% "#&
"##

"#"

"#$

"#%

"#&

$',( $',%

")'))*'*

"## "#" "#$ "#% "#&
"##

"#"

"#$

"#%

"#&

"',) "'+&

('%&,)'%

67,

#

"####

$####

%####

&####

89:!; <=>/?
# " "# "## "###

@AAB.CD!-E0//F1<

3GH!;>>?

66H(G=G
!"

#

"####

$####

%####

&####

!"#I!5J-
66H(G=G!!I!89:

!"#.76!!!!!!66H(G=G!I!5J-
!"#.76!!!!!!66H(G=G!I!89:

!"#I!89:

# #'+ "'# "'+ $'# $'+

*

*

6
6
H
(G
=G

!
"

89:

I
G

I
G
I

I
G

- .

6
5
2

3GH!;>>?

!!"
66H(G=G

)G=G!K!!!!!!!66H(G=G
!"#K!!!!!!!66H(G=G

@AAB.CD!-E0//F1<

*

**

6
6
H
(G
=G

!
"

89:

I

G

I

G

I

I

#'# #'+ "'# "'+ $'#

/

89:!; <=>/?
# " "# "## "###

!"#I!5J-
66H(G=G!!I!89:

66H(G=G!K!!!!!!66H(G=G!I!5J-
66H(G=G!K!!!!!!66H(G=G!I!89:

!"#I!89:

0

6
5
2

1

!"#.76!!!!!!66H(G=G

66H(G=G!.76!!!!!!66H(G=G

!"##$%&'()"*+&,%!123#4(5+&4*6789+*&39&//:;<=<&>&?+$$8@&βA<=<&>&?+$$8&3*&!"##-/&23+8&734&*+8?"+&B>&(7
//:;<=<&C(?+%&$"#K!L0//MN!66H(G=G G=G!K!L0//M!AO!!"#.76!E0O0!CDA.BFP0/Q!BOC1MR0OO0D!F1BA!66H(G=G
O0LF.F01BM'!:RB0O!BSCB!BS0!>FL0!E0O0!MT../0>01B0D!DCF/Q!EFBS!AOC/!5J-!AO!$'+!><!89:!RAO!+!DCQM!C1D!BS01
BS0Q!E0O0!F>>T1FU0D!M'L'!EFBS!89:!./TM!6@:'!-0P01!DCQM!/CB0O!BS0!>FL0!E0O0!LSC//01<0D!EFBS!89:!F1!BS0
/0RB!RAAB.CD!C1D!5J-!F1!BS0!OF<SB!RAAB.CD'!;1?!@:6-!./ABM!MSAE!BS0!.OA.AOBFA1!AR!!"#K!L0//M!;67&+'"I?!F1
DFRR0O01B!/Q>.SAFD!LA>.COB>01BM!"*!DCQM!.AMBGBOC1MR0O!F1BA!66H(G=G!;67&+'$I?!>FL0'!;0?!KABC/!M./01ALQB0M
E0O0!MBF>T/CB0D!EFBS!"!><=>/!89:!C1D!K!L0//!.OA/FR0OCBFA1!ECM!>0CMTO0D!CRB0O!)$!SATOM!;1V%G&!>FL0=<OAT.?'
;/@&-?!7KW!O0M.A1M0M!E0O0!>0CMTO0D!CRB0O!$&!SATOM!;1V%G&!>FL0=<OAT.?'!;.?!KABC/!M./01ALQB0M!E0O0
MBF>T/CB0D!EFBS!"!><=>/!89:!C1D!K!L0//!.OA/FR0OCBFA1!ECM!>0CMTO0D!CRB0O!)$!SATOM!;1V%G&!>FL0=<OAT.?'!20C1
X!-Y2'!Z5[#'#+N!ZZ5[#'#"



!"##$%&'()"*+&, !

"#$!%&&'
( ) * +

,--./01!23455678
9:;

<

#

<

<

-

:;=

>-7.?-5

:;=!<!@A.#.?-/6B
!!!!!!!!!!!!>=C!D!B455E

.
!

(

)(((

*(((

+(((

<# <<9?05!9:;

:;=

>-7.?-5

:;=!<!@A.#.?-/6B
!!!!!!!!!!!!>=C!D!B455E

F"
#)
(!
%/
8G
&
5'

/

>>$H

!"##$%&'()"*+&,%!/01#2(3+&2*4567+*&17&452()+586#+9(7(9&)"282*1#(9&.:;&<&9+$$6&*+69"+6&=<&(5&>/:&?(9+%
IJ!K6K-#8474?0.41!8A.!.?-/6B!9D#FF!>=C!D!B455E!%/'!34?4!.?07EL4??41!67.-!:;=!&6B4M!;L.4?!.N0.!.N4!&6B4!34?4
EA//54&47.41!1065O!36.N!-?05!PQ2!-?!*MR!&8!9:;!L-?!R!10OE!071!.N47!.N4O!34?4!6&&A76S41!EMBM!36.N!9:;!/5AE
>,;M!24K47!10OE!50.4?!.N4!&6B4!34?4!BN05547841!36.N!9:;!67!.N4!54L.!L--./01!071!PQ2!67!.N4!?68N.!L--./01M
%-'!=DT!?4E/-7E4E!34?4!&40EA?41!L-55-3678!9:;!BN0554784!67.-!.N4!L--./01!0L.4?!*CNM!%.'!F"#)(!30E!&40EA?41
67!.N4!BA5.A?4!EA/4?70.07.!0L.4?!CU!N-A?E!E.6&A50.6-7!36.N!)!&8G&5!9:;M!7V)#*!&6B4G8?-A/W!X407!Y!2IX



!"##$%&'()"*+&,

-

!"" !"! !"# !"$ !"%
!""

!"!

!"#

!"$

!"%

!"&'

!"" !"! !"# !"$ !"%
!""

!"!

!"#

!"$

!"%

"&#(

)*+,$-.)/

0
1
%

23140*567*8

19:9.3
;<=>5<3/7*,7><

.

!"" !"! !"# !"$ !"%
!""

!"!

!"#

!"$

!"%

$ !#

?''
!"" !"! !"# !"$ !"%

!""

!"!

!"#

!"$

!"%

!$ "

"?'

!"" !"! !"# !"$ !"%
!""

!"!

!"#

!"$

!"%

' !$

#'?
!"" !"! !"# !"$ !"%

!""

!"!

!"#

!"$

!"%

!$ "

"?'

23140*567*8

19:9.3@,8AA5

19:9.3/;B

)*+,$-.)/

0
1
#C

!"" !"! !"# !"$ !"%
!""

!"!

!"#

!"$

!"%

!%&'

!&"CD&$!

'C
!"" !"! !"# !"$ !"%

!""

!"!

!"#

!"$

!"%

!%&D

!&#?&(?

'C&#

!"" !"! !"# !"$ !"%
!""

!"!

!"#

!"$

!"%

!$&!

!&(C!"&$

'%&D
!"" !"! !"# !"$ !"%

!""

!"!

!"#

!"$

!"%

!#&!

!&C$!"&'

'C&(

)*+,$
0
1
%C
&!

@,8AA5

/;B

/

)**6,<E3@FA88>5G
0

!"
19:9.

"&" "&C !&" !&C #&" #&C

;-:3H==I3

JKL

-

2

2
-

14

-

-

-
2

22

2
2

*

*

3!"#23JKL
!"#23/M@
19:9.323JKL
19:9.323JKL32314

JKL3H GN=8I

0
/
O

1

"

!""""

#""""

$""""

!"323JKL32314
3

" ! !" !"" !"""

!"323/M@32314

!"##$%&'()"*+&,%323-4&5+#$+6(78&9:*7)96+;&<2%&$"#<5E319:9.3=>PA3FA7A3QR,,8A=A56AE3E<>8S3F>6T3*7<83/M@
*73#&C3=G3JKL3U*73C3E<SQV3<5E36TA536TAS3FA7A3>==R5>WAE3Q&P&3F>6T3JKL3,8RQ30)L&3@AXA53E<SQ38<6A736TA3=>PA
FA7A3PT<88A5GAE3F>6T3JKL3>536TA38AU63U**6,<E3<5E3/M@3>536TA37>GT63U**6,<E&3O>PA3FA7A367A<6AE3*735*63F>6T
E>,T6TA7><36*+>53H14I36*3EA,8A6A34:9.&3H.I301%343PA883A+,7AQQ>*53*U3)*+,$-.)/3<5E301#C3>53Q,8AA53<5E3/;B
*U3R567A<6AE3*7314-67A<6AE319:9.3=>PA&3)L0@3,8*6Q3FA7A3G<6AE3*53X><Y8A301%2343PA88Q&3H0I314Z37AQ,*5QAQ
FA7A3=A<QR7AE3<U6A73#%3T*R7Q3H1I34*6<83Q,8A5*PS6AQ3FA7A3Q6>=R8<6AE3F>6T36TA3>5E>P<6AE3JKL3P*5PA567<6>*5Q
<5E3,7*8>UA7<6>*53F<Q3=A<QR7AE3<U6A73'#3T*R7Q&3H/I3)L0@3,8*6Q3QT*F36TA3,7*,*76>*53*U301%2)*+,$2343PA88Q
H01%C&!2I3>53E>UUA7A5638S=,T*>E3P*=,<76=A56Q3!(3E<SQ3,*Q6-67<5QUA73>56*300:D-N-3H01%C&#2I3=>PA&3H-I3)*+,$-
.)/3A+,7AQQ>*53>5301%343PA88Q3U7*=3Q=<883>56AQ6>5A38<=>5<3,7*,7><3*U3R567A<6AE3*7314-67A<6AE319:9.3=>PA&
)L0@3,8*6Q3FA7A3G<6AE3*53X><Y8A3PA88Q&35[!-#3=>PANP*5E>6>*5\3OA<53]37<5GA



!"##$%&'()"*+&,

!"! !"# $"! $"# %"!

&''()*+,-./00123

456,7889

:;<
5
=
5
=
=
=

!
"

>,
5?5

@

-

#$%&'()ABC,D,,,,,,,, >5?5,=,:;<,

!",ABC,D,,,,,,,, >5?5,=,:;<,

!" ,
>5?5 ,

.

!

%#!!

#!!!

>#!!

$!!!!

A
E
F

,

$!!!$!!$!!
:;<,7 3?809

!",ABC,D,,,,,,,, >5?5,=,:;<,

#$%&'()ABC,D,,,,,,,, >5?5,=,:;<,

>5?5,=,:;<,

!",=,:;<,

!",=,FGH,

!"##$%&'()"*+&,%,-/0#1(2+&1*3456+*&06&'07#89/+6(:(+41&;<=&>&:+$$5&6*0?&!"#$%&'?(:+&/0+5&401&*+5:"+&@>
(4&;;A,9B9&?(:+%&I*JK/,ABC,D,L/00-,MN'8,!")'N,#$%&'()81L/,./N/,*+')(1K/0O,(N*2-M/NN/+,12(',AA6P5?5,N/L1)1/2(-"
<M(/N,(Q*(,(Q/,81L/,./N/,-R))0/8/2(/+,+*10O,.1(Q,'N*0,FGH,'N,%"#,83,:;<,M'N,#,+*O-S,*2+,(Q/2,(Q/O,./N/
188R21T/+,-"L",.1(Q,:;<,)0R-,A&<",H/K/2,+*O-,0*(/N,(Q/,81L/,./N/,LQ*00/23/+,.1(Q,:;<,12,(Q/,0/M(,M''()*+
*2+,FGH,12,(Q/,N13Q(,M''()*+",7-9,BDU,N/-)'2-/-,./N/,8/*-RN/+,*M(/N,%C,Q'RN-",7.9,D'(*0,-)0/2'LO(/-,./N/
-(18R0*(/+,.1(Q,(Q/,12+1L*(/+,:;<,L'2L/2(N*(1'2-",FN'01M/N*(1'2,.*-,*--/--/+,*M(/N,>%,Q'RN-",2V%,81L/?3N'R)W
E/*2,X,N*23/



!"##$%&'()"*+&,-

.

! " "!!

#
$
%

!"#&'()*

!"#&'$+,

##-./0/'&'()*

12-23'#14'5'''''''##-./0/'&'()*'

6789:/;<9=<><;'12-23'#14'5''''''''##-./0/'&'()*'

6789:/;<9=<><;'12-23'#14'5''''''''##-./0/'&'()*'&'15'

()*'? @0A=B

!

C!!!

"!!!!

"C!!!

/

!D! !DC "D! "DC ED!

677>9F;'GH<==IJ@

K/-'?AAB

()*

/

&
/

&
&

&
&

!
"

#
#
-
.'
/0/
'

/!"#

##-./0/'
'12-23'#14'5'''''''##-./0/'&'()*'

6789:/;<9=<><;'12-23'#14'5''''''''##-./0/'&'()*'
6789:/;<9=<><;'12-23'#14'5''''''''##-./0/'&'()*'&'15'

!"##$%&'()"*+&,-%'!"&(01234&5"6&786&701234&9*+&*+:"(*+;&68&*+<="+&>0&(7&??1@ABA&C(=+%&#14&'5'L<==G'MN7A
12-23'AIL<'<I>O<N'>N<F><;'HI>O'15'?6789:/;<9=<><;'12-23B'7N'J7>'?12-23B'H<N<'F;79>IP<=Q'>NFJGM<NN<;'IJ>7
##-./0/'AIL<'FJ;'>O<J'>O<Q'H<N<'7NF==Q'GR99=<A<J><;'HI>O'()*'M7N'C';FQGD'(J<'@N7R9'7M'##-./0/'AIL<'N<L<IPIJ@
6789:/;<9=<><;'12-23'#14'5'L<==G'HFG'>N<F><;';FI=Q'HI>O'15';RNIJ@'()*'M<<;IJ@D'%IL<'H<N<'>O<J'IAARJIS<;
GDLD'HI>O'()*'9=RG'#6*'FJ;T'G<P<J';FQG'=F><NT'>O<'AIL<'H<N<'LOF==<J@<;'HI>O'()*'IJ'>O<'=<M>'M77>9F;'FJ;'$+,'IJ
>O<'NI@O>'M77>9F;D'?/B'15U'N<G97JG<G'H<N<'A<FGRN<;'FM><N'E4'O7RNGD'?.B'57>F='G9=<J7LQ><G'H<N<'G>IAR=F><;'HI>O
>O<'IJ;ILF><;'()*'L7JL<J>NF>I7JG'FJ;'9N7=IM<NF>I7J'HFG'A<FGRN<;'FM><N'VE'O7RNGD'JW"/E'AIL<0@N7R9X'%<FJ'Y'NFJ@<



!"##$%&'()"*+&,,

-

!

"!

#!

$!

!"
#
$
%&
'
(
)
%*
)
+,
+- ./0

12)%3%4567

12)%3%89:;<=)>?)=<"

.

!

"!!!

#!!!

$!!!

12) ./0

@
6
A&
B

!

C!

"!!

"C!

#!! ?DE3FGH@$3

?DE3FGH@$<

12) ./0

5I<"! J7F< "
?DE3FGH@$3

!"##$%&'()"*+&,,%%/"010*2#(3&'24#56&789/&:*+&0;+&<:=2*&>2"*3+&2?&@A1,B&(C&D7%&DK'K7%&;LM%NM4M
OP@@BM&M9:M>%>8;BQ%N;:R%G48B%./0%G4%#+C%&6%12)%SG4%C%>8QO%89>%:4M8:M>%;+@+%N;:R%89:;<=)>?)=<"%G4%LG9:4GB%4567+
)S:M4%:R8:%:RM%&;LM%NM4M%;&&P9;TM>%O+L+%N;:R%12)%@BPO%?F)+%0MUM9%>8QO%B8:M4%:RM%&;LM%NM4M%LR8BBM96M>%N;:R
12)%;9%:RM%BMS:%SGG:@8>%89>%./0%;9%:RM%4;6R:%SGG:@8>+%JRM%9MH:%>8Q%:RM%&;LM%NM4M%MP:R89;TM>%89>%FGH@$3%*7F.3-
?DE3%J%LMBBO%89>%FGH@$<%*7F.<-%?DE3%J%LMBBO%NM4M%F)?0%OG4:M>%S4G&%@GGBM>%O@BMM9O%*#A$%&;LMA64GP@-%89>

-
898BQTM>%;9%:RM%LPB:P4M%OP@M498:89:O%8:%V!%R+%*.-%5B"!%&'()%MH@4MOO;G9%N8O%8OOMOOM>%;9%OG4:M>%FGH@$3%?DE3
J'K7+



Supplementary Methods 

EAE. Mice were injected s.c. in the flank with 100 µg MOG35-55 in 0.15 ml of PBS emulsified in 

a equal volume of complete Freund’s adjuvant (CFA) containing 4 mg of Mycobacterium 

tuberculosis H37 RA per ml (Difco™, Detroit Michigan). Pertussis toxin (200 

ng/mouse/injection) (List Biological Laboratories, Campbell, CA) was administered i.p. at the 

time of immunization and 48 hours later. Animals were scored for EAE as follows: 0, no disease; 

1, tail paralysis; 2, hind limb weakness; 3, hind limb paralysis; 4, hind limb plus forelimb 

paralysis; 5, moribund. 

Mouse treatments. DT was administered intraperitoneally (i.p.) (8 !g/kg) every day during the 

OT protocol. Anti-MAdCAM-1 (MECA-367; BD Pharmingen, San Diego, CA) was 

administered i.p. (2mg/kg) every day from days -1 to 6 and every other day from days 8 to 14 of 

the OT protocol. 

Cell isolation and adoptive cell transfer. Single-cell suspensions were prepared from spleens 

harvested from naïve (non-tolerized) wt, CCR9-/- or !7-/- mice. Total T cells were negatively 

selected using the Pan T Cell Isolation Kit (Miltenyi Biotec, Auburn, CA) according to the 

manufacturer's instructions (purity > 95%). CD4+ T cells were isolated from spleens and 

peripheral lymph nodes (PLN) of non-tolerized wt or DEREG mice using the mouse CD4 

isolation kit (Miltenyi Biotec). pDC were isolated by negative selection (Miltenyi Biotec) from 

the bone marrow of B16-FLT3L treated wt and CCR9-/- mice, according to the manufacturer's 

instructions (purity > 92%). Total T cells (25x106), CD4+ T cells (15x106) or pDC (4x106) were 

injected i.v. into wt, CCR9-/-, or !7-/-recipients. 

Cell proliferation and cytokine measurement. Single-cell suspensions were prepared from the 



spleens of wt and CCR9-/- or from control and VAD mice that were orally treated with either PBS 

or OVA and then used for DTH induction. Cells (3x105 cells/well) were cultured in 200 !l/well 

of X-vivo 15 media (Cambrex Bio Whittaker, East Rutherford, NJ) at 37°C and 5% CO2 in 96-

well flat-bottom culture plates and in the presence of graded concentrations of antigen (0 - 1,000 

!g/ml) or 1 !g/ml anti-CD3! plus 10 !g/ml anti-CD28 mAbs (BD Pharmingen, San Diego, CA). 

In some experiments CD4+ T cells were isolated from PLN by magnetic sorting and stimulated 

with antigen in the presence of mytomicin-c-treated CD11c+ APC. Seventy-two hours later the 

cells were pulsed for 16 hours with 1 !Ci/well [3H]thymidine (Perkin Elmer, Waltham, MA), 

then harvested and counted in a scintillation counter. For cytokine determination, cultured 

supernatants were collected after 24 hours (IL-2) or 48 hours (other cytokines), and cytokine 

concentrations were determined by capture ELISA, according to the manufacturer's instructions 

(BD Biosciences, San Jose, CA). Intracellular cytokine staining (IL-17 and IFN-") was 

performed in cells stimulated for 6 hours with MOG peptide (20µg/ml) in the presence of 

GolgiStop (BD Biosciences). Cytokine mRNA for Il10, Tgfb1 and Actb (encoding "-actin) were 

assessed in PLN CD4+ T cells stimulated with OVA (1µg/ml) for 48h using “Assays-on-

Demand” real-time PCR kits (Applied Biosystems). 

Ex vivo generation of gut-tropic OT-II CD4 T cells. Naïve Thy1.1+ OT-II CD4+ T cells 

(1.5x106) were activated with spleen-DC (0.4x106) plus 100 nM OVA323-339 in the presence of 

100 nM of all-trans retinoic acid (Sigma-Aldrich, St Louis, MO), as described 1. Cells were 

cultured in X-vivo 15 media (Cambrex Bio Whittaker, East Rutherford, NJ) in 24-well plates (1 

ml/well). Four days later the expression of CCR9 and #4"7 was evaluated by flow cytometry. 

Gut-tropic OT-II CD4+ T cells (5x106) were injected i.v. into VAD mice. 



Immunophenotype. The following mAbs were purchased from BD Pharmingen: anti-CD4 

(RM4-5), anti-CD8 (53-6.7), anti-CCR9 (ebioCW-1.2), anti-!4"7 (DATK32), anti-CD45.1 

(A20), anti-CD45.2 (104), anti-CD25 (PC61.5), anti-Foxp3 (FJK-16s), anti-CD44 (IM-7), anti-

CD62L (MEL-14). 
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